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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenameTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTEIBHYIO 3aIMMCKY, COJIepKaHue 00yUeHHUs, MIIAaHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMATHIECKOE TIJIAaHUPOBAHHE.

[TosicHuTenpHAst 3amMcKa OTpakaeT OOIIMe LeNd W 3aJaud HU3y4YeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ U3YYEHHUI0 OOy4arolIMMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKXke MOAXOAbl K OTOOpYy coaep aHws,
K OIPEICNICHHUIO NIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsSI PACKpbIBA€T COJEpKaTeIbHbIE JIMHUHM, KOTOPBIC
npeaIaralTes JUisi 005S3aTeIbHOT0 U3YYCHHs B KaXKIOM KJIacce€ Ha YPOBHE OCHOBHOTO
ob1ero oOpazoBaHusI.

[TnanupyeMble pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XHWMHH BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHUS Ha YpOBHE
OCHOBHOT'O 00IIero o0pa3oBaHus, a Tak)Ke MPEIMETHbIE JOCTHUKEHHUS 00ydaromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNbHOU
porpaMmMbl OCHOBHOTO 00miero oOpaszoBanus, mnpeactaBieHHsix B DPI'OC OO0O,
a Takke Ha OCHOBe (erepanabHON paldouell MporpaMmbl BOCHHUTAHHUSA U C YUETOM
KOHLEMLIMK TpenoAaBaHus ydyeOHOro mnpeaMera «XuMUsS» B 00pa30BaTeIbHBIX
opranuzauusx Poccuiickoit @enepannu.

[IporpamMma nmo XxuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl 0 y4eOHOMY MPEIMETY.

[IporpamMma 1o XxuMuu Ja€T NpeACTABICHUE O LIENAX, 00IIEeH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOIIMXCA CPEACTBAaMU  y4eOHOro MpeaMeTa,
yCTaHaBJIMBAaET  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHue,  MpPeayCcMaTpUBAET
pacnpezeseHue ero 1o Kiaccam U CTPYKTYpUPOBAaHUE I10 pa3/iesiaM U TEMaM IIPOrpaMMBI
N0 XUMHUHU, OIpeAeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COZIepXaHusl, PEKOMEHAYEMYIO0 TOCJIEeIOBATEIbHOCTh M3YyYEHUS XUMUU C YYETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYy4aloIMXCs, OMpeAessieT BO3MOXKHOCTH  NpeIMeTa
JUTsL peanu3aniud TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeIbHOM
nporpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs, a Takke TpPeOOBAHMIA
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJied M3Yy4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIILHON ESITEIIBHOCTH 00YYarOIIeTrocsl 0 OCBOCHHUIO YIEOHOTO
COJIepKaHUSI.
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3HaHWE XUMHHM CIY>KUT OCHOBOM I  (OPMHUPOBAHUS MHPOBO33PEHUSA
oOyyJaromerocsi, €ro npejcTaBjIeHU 0 MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
UrpaoT (GopMUpyEMble XUMHUEH TNPEJCTAaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTrUU
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAC, O MYTAX pEIICHUS TI00AIBHBIX MpodIeM
YCTOMYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHUECKOW, MHIIEBOU
U DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXKHOCTEH ISl camMOopa3BUTUS U (HOPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 001Iel U PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarouuxcsi,  HaBBIKOB ~ MX  CAMOCTOSITENBHOM  y4eOHOM  JesATEIbHOCTH,
HKCIEPUMEHTAIbHBIX W MCCIEAOBATENbCKUX  YMEHUH,  HEOOXOIMMBIX  Kak
B IOBCEAHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATENBHOCTH;

3HAKOMMUT CO CHIEUU(PUKON HAYUYHOTO MBIIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI LIEJOCTHOTO
B3IJIJa HA €IMHCTBO NPHUPOABI M 4YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TallOM
B ()OPMUPOBAHUH €CTECTBEHHOHAYYHOU rPaMOTHOCTH 00YyYarouXcCsl;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKIIAJl B 3KOJOTHMYECKOE 00pa3oBaHUE
00yJaroImxcs.

JlanHple HampaBiieHHd B OOYYEHMM XHMHHM OOECIEUUBAIOTCS CHEHU(DUKOM
coziepkaHusl yueOHOTO MpeAMETa, KOTOPBIN SIBISIETCS IEAAroruuecku aganTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAyKU XMMHUU Ha ONpPEIEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHHUs OpPUEHTUPOBAH
Ha OCBOEHHE OOYyYaIOIIMMUCS CUCTEMBbl MEPBOHAYAIbHBIX IOHSATHI XHMHHU, OCHOB
HEOPraHWYECKON XMMUHU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX NOHATHI OpPraHUYeCcKOn
XUMHH.

CrtpykTypa coaepkaHusi NporpamMmbl MO XUMUM Cc(HOpMHpPOBaHAa Ha OCHOBE
CUCTEMHOTO NoJ1x0/1a K €€ nzyueHuro. ConepkaHnue CKIIabIBA€TCS U3 CUCTEMBI IIOHATHN
0 XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbl MOHITHI O XMMHUYECKOW PEaKlUu.
O0e 5T cuCTEeMbl CTPYKTYpHO OPTraHM30BAaHbI IO MPHUHILMILY MOCIEAOBATEIHLHOTO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MIPEACTABICHUI PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

peiCTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHNS PpACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKHU NIOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJTHOTO YPOBHS K JPYTOMY,
BBINIOJIHASL (PYHKUIMU OOBSICHEHHS M TNPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOKHOCTEN MPAKTUYECKOr0 MPUMEHEHHUS U MOTYYEHUS U3YYaeMBbIX BELLECTB.
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OcBoeHre mporpaMMbl M0 XUMHHU CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XMMHMYECKOM COCTaBJIAIOLICH HAy4YHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM [MO3HAHUS B HAYKE.
W3y4yeHnne XuMuu MPOUCXOANT C TMIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUCHHBIX YICOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knacco» u «duszuka. 7 Kiaacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKH Kak O0O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON EATEIIbHOCTH
yelioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajadya y4yeOHOTro
peaMeTa COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHWA — BAKHEUIIINX
(bakToB, MOHATHM, 3aKOHOB M TEOPETUYECKUX TIOJOKEHUM, JTOCTYMHBIX OOOOIICHUI
MHPOBO33PEHYECKOTO XapaKTepa, sS3blka HayKH, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUSI TPU HU3YYCHUHU BEIIECTB W XUMHUUYECKUX peakiuii, B (POpMHUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUN U MX NMPUMEHEHUM B Y4eOHO-TIO3HABATEIHHOMN
U y4eOHO-UCCIIEIOBATEIbCKOM  JIEATEIbHOCTH, OCBOCHMHM NpaBWi 0€30IacHOro
oOpareHus ¢ BEIIeCTBaMU B MTOBCEHEBHOM KU3HHU.

[Ipy m3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHHUs BAKHOE
3HaY€HUE MPUOOPENH TaKUE 1EeJIH, KaK:

dbopmupoBaHue WUHTEIJIEKTYaJIbHO pa3BUTON JUYHOCTH, TOTOBOM
K C€aM000pa30BaHHUIO, COTPYAHHYECTBY, CaMOCTOSITEIbBHOMY TMPUHSITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

HaIpaBJIECHHOCTh OOyYEHHS Ha CHCTEMAaTHYECKOE MPUOOILEHHE 00YyYaroluXxcs
K CaMOCTOSATEJIbHOW TO3HABATEILHON NESITEIHbHOCTH, HAYyYHBIM METOJAaM IMO3HAHUA,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XMMUU,

oOecrieueHre yCclIoBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YJAIOITUMUCS OMBITA
pa3HOOOpa3HOW JeATEIHbHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATBLHOE 3HAUCHUE JJISI PA3JIMUYHBIX BUJIOB
NeATEIIbHOCTH;

dbopmupoBanue o0IIell (PYHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHSITH U OLICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIONB3YSI
3HAHUSA U ONBIT, MOJYYEHHBbIE MPH HU3YYCHUU XUMHUHU, NPUMEHSATh UX IMPU PEUICHUU
mpo0sIeM B TOBCEAHEBHOM KU3HU U TPYAOBOMU JIEATETLHOCTH;

dbopmupoBaHue y OOyYarOmMMXCs TYMaHUCTHUYECKHUX OTHOIICHUW, MOHUMAaHUS
IIEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTHYECKU IIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM NIEATEIHHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKPYXarlel NpUpOIHON CPEBI;

pa3BUTHE MOTHUBALMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHHS 00IIIEUEI0BEUECKUX IIEHHOCTEN, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MpOdUIIs U HAMTPABICHHOCTH JATbHEHIIIETO O0yUeHHUS.

OO61iee 4yuCIO0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3ydeHHs XuMuu, — 136 4acos:
B 8 kacce — 68 wacos (2 yaca B Henelno), B 9 kitacce — 68 yaco (2 yaca B Hezelio).
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JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh HCIOJIH30BaHO YYACTHUKAMU 00Pa30BaTEILHOTO MpoIlecca B Lesix popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH cofiep kaHusl KOHKPETHOM paboueit mporpamMmsl. [1pu aTom
obOsi3aTenpbHas (MHBapWAHTHAs) YacTh COJACPXKAHUSA TPEIMETa, YCTaHOBJIECHHAs

npuMepHOi paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3yuYeHHE, TOJKHBI ObITh
COXpaHEHBI MOJHOCTHIO.
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COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B ’KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeTojJax Mo3HaHus B xuMuH. Yucteie BemecTBa U cMecH. CrocoObl paziesieHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThle 1 coXKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BaneHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTelbHasd aTomMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIsl XUMUYECKOT0 3JIEMEHTA B COCIUHECHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBs3b KOJIMUECTBA, MACCHI
U 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€Tel mo dopmyliaM XUMUYECKHUX
COCJIMHCHUU.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpPAaHEHUSI MACChl BEUIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaiuss XUMUYECKUX
peakiuii (CoeIuHeHUsI, pa3JI0KCHHS, 3aMEIICHUS, 0OMEHa).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XHMHYECKOW TMOCYJ0W, MpaBWiIaMH padoThl B Jjaboparopuu u
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpPYJAOBaHUEM, H3YUYEHHE U OIMCAHUE
(bU3UYIECKUX CBOMCTB 00pa3IiOB HEOPTraHMUECKUX BEIISCTB, HAOIIOICHUE (PHU3UICCKUX
(mmaBJeHWE BOCKA, TastHUE JIbJa, pacTUpaHHUe caxapa B CTYIKE, KUTICHWE U KOHICHCAITHSI
BOABbI) M XUMHYECKUX (TOpEHUE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJIEHWH, HAOJIOIEHHE W OMNHCaHUE MNPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakluil (pas3loeHue caxapa, B3auMOJICUCTBHE CEPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasioxenue ruapokcuma meau (1) mpu HarpeBaHuu,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosid meau (II), uzydenue cnocoOoB paszeneHus
cMeceld (C TIOMOIIBIO MarHuTa, (WIBTpOBAHWE, BBIMAPUBAHUE, JUCTHILUISAIINSA,
xpoMarorpadusi), TpOBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAOIIO/ICHUE W OMHCAHUE
pE3yNbTaTOB TIPOBEICHHS OIbITa, HWUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCChl,
CO3JIaHHE MOJIeJIel MOJIEKYJI (IIIapOCTEPHKHEBBIX).

Ba:kHeiimme npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 31eMeHT U IpOoCTOE BELIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NUECKUe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcupapl. Ilpumenenune kuciopoga. CrnocoObl MOTyYEHUS KHUCIOpOAa
B JlabopaTtopu ¥ HpoMbllieHHOCTH. KpyroBopor kucinopoma B mpupojge. O30H —
AITOTPOITHAS MOAUDUKAIIHS KUCTOPOaa.
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TemnoBoit 3pPekT XuMUUYEeCKoW peakiuu, TEPMOXUMHUYECKHE ypaBHEHHUS, HK30-
U SHIOTEPMUYECKHE peakiuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
YCWJICHHE MapHUKOBOTO A PeKTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3nYecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIH.

MossipHbIi 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckre CBOMCTBa BOAbI. Boja kak pactBopureib. PacTBopsl. HackieHHbIe 1
HEHACBILEHHBIE pacTBOPHI. PACTBOPUMOCTH BEIIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpoB B MpHUpOAE U
B )KM3HHU 4esioBeKa. KpyroBopot BoAbI B IpUpoe. 3arpsa3HEeHre NpUPOAHbIX BoA. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

Knaccudukanusa Heopranmdeckux coenuHenuit. Oxcunpl. Knaccudukanus
OKCHUJOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) 151
HecoseoOpaszyronme. HoMmenknatypa okcuoB. Pu3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuao0B. [lonyuenue okcuaos.

OcnoBanus. Knaccudukaius ocHOBaHM: MENTOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. PuU3WUECKHE U XMMUYECKHE CBOWCTBA OCHOBAHUU.
[TonyyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa xkucior. Dusuyueckue u
XAMUYECKHE CBoMCTBA KUCIOT. Psin aktuBHOCTHM MeTainoB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Homenkmarypa coiseid. Pu3nueckue M XHMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnyeckas cBs3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuil 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpKaHMs KHUCIOPOJa B BO3MyXe, IOJIy4YECHHE,
coOMpaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB  KHUCIOPOJa, HaOIIOACHHE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJIOM M YCJIOBHUSI BOBHUKHOBEHUS U MPEKpalleHUs
roperust (mokapa), O3HaKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
noJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3Y4YEHHE CBOMCTB BojOpoja (ropeHue),
B3auMozeciictBue Bomopoma ¢ okcumomM wmeau (1)  (BO3MOXHO HCIIONB30BaHME
BUJIEOMaTEpUAJIORB), HAOJIIOIeHHE 00PA3IOB BEIIECTB KOJIMUYECTBOM 1 MOJIb, MCCIIeIOBaHKE
0COOEHHOCTEH PacTBOPEHUS BEIIESCTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBHE
BOABl C MeTaJulamMu (HaTpueM M KajgblueM) (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3ydeHue B3ammosercTBus okcuaa meau (1) ¢ pacTBopoM cepHOW KHCIOTHI, KHCIOT
C METaJUlaMM, PEaklui HEUTpaau3alrH, NOJTYUYCHUE HEPACTBOPUMBIX OCHOBAHUI,
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BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIN, PELIEHUE DKCIIEPUMEHTAIIBHBIX
3a1a4 110 Teme «Baxkneniume Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Iepuonuueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. CtpoeHue aroMoB. XuUMHYECKAasl CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJIbI, TAJIOTEHbI, THEPTHBIC
ras3el). JIE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnonmueckuit 3akoH. Ilepmonmueckass cucTeMa  XUMHUYECKMX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepruoaHas u niauHHoriepuoaHas dopmel [leproanueckoit
cucTeMbl xuMuueckux 3nemeHToB .M. Menzaeneesa. Ilepuoas! u rpynnel. @usnyeckui
CMBICJI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI FJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX sifep. M3orombl. Onektponbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoanueckoit
cucreMbl JI.M1. MenneneeBa. XapakTepUCTHKAa XUMHUUYECKOIO 3JJIEMEHTAa IO €T0
noJioxkenuto B [lepuonuueckoit cucreme .. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U IEPUOIAM.

3nauenue [leproanueckoro 3akoHa u llepuoguyueckoi CUCTEMbI XUMUYECKUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. JI.11. Mennenees — yd€Hblil U rpaJaHUH.

Xumuyeckass  cBsi3b. KoBanenTHas  (monsipHass W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs! CBS3b.

Crenenb okucieHuss. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCJICHHS M BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe oOpasloB BEIIECTB METAaUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUJIPOKCHAA IIMHKA C pacTBOpaMHd KHUCJIOT U IIeJIoYed, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pPEAKIMU PA3JIOKEHUS, COCTMHEHHUS).

Mesicnpeomemmuvie ces13u

Peanuzamuss MeXmnpeaMeTHBIX CBsS3€d TpU W3YYEHWHM XHMHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHATHUH, SBISIOMIMXCS CUCTEMHBIMH JJIi OTACIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO I[UKJIA.

OO0mme ecTeCTBeHHOHAYYHbIE TIOHSTHSI: HAYYHBINA (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaIUs, TMEePUOJUYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHUE.

®du3uKa: MaTtepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJIO, O0BEM,
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arperaTHoe COCTOSHUE BEIECTBA, ra3, PU3NYCCKUEC BEIMYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atMocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPObBI, ITOJIC3HBIC
HCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo M XMMUYeCKas peakius

[Tepuonnueckuit 3akoH. Ilepuomnueckass cucteMa  XMMHYECKMX  DJIEMEHTOB
JA.N. MenngeneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalHs, KaIbIUI U UX COCIUHEHUHN
B COOTBETCTBHUU C IOJOKEHUEM IJIEMEHTOB B [lepnoandeckon cucremMe u CTpOEHUEM UX
aTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBSI3H. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKM W BUAA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEILECTB, OTHOCAIIUXCA K PA3IMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus  XUMUYECKMX  peakiuii MO0  pa3iuyHbIM  MpU3HAKaM
(Mo 4YMciay M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(QeKTy,
[0 W3MEHEHUIO CTENEHEW OKHUCIEHUS XMMHUYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[lonsiTue o0 ckopocTu XxuMuueckord peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpAaTUMbIX XHMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M Te€TepOTreHHBIX
peakuusax. [lomatme o  karanuze. IloHsTHE O  XMMHYECKOM  PAaBHOBECHHU.
@akTOphl, BIUSAIOMIME HA CKOPOCTh XUMHUYECKON PEAKIUU U MOJOKEHUE XUMHUECKOTO
paBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM peakunn. CocTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAaHUEM METO/Ia 3JIEKTPOHHOTO OasaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. IJIEKTPOJUTBI U HEDIIEKTPOJIUTHI.
Katnonel, aHumoHbl. MexaHuW3M JHCCOLMAIIMM BEUIECTB C Pa3JIMYHBIMUA BUJIAMH
XxuMHuueckoi cBsizu. Crenenp auccoruanyu. CHUIbHbBIE U c1a0ble 3IEKTPOIUTHI.

Peakiuu monHOro OOMeHa. YCIIOBUSA TPOTEKAHUS pEaKIuid WOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U
coJiel B CBeTE MPEACTABICHHUN 00 3JIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIS
peakuuu Ha UoHbL. [loHsATHE O rUIpOIM3E COJIE.

10
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Xumuueckuu s3Kkcnepumenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHX
BEIIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIopuaa
HaATpHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKklMK OT BO3JIEUCTBUSA
pa3nuuHBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npouecca AUCCOLMAUK KUCIIOT, EN0Yed U coiei (BO3MOXKHO HCIOJIb30BAHUE BUJIEO
MaTepHasioB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIINX TPU3HAKU MPOTEKAHUS pEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHHME OCajKa, BbIIEJIECHUE T'a3a, 00pa30BaHNE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEaKIUi (ropeHue,
peakUuHu pa3NOKEHUs, COCAUHEHUs), PACIHO3HABAHUE HEOPraHUYECKUX BELIECTB
C MOMOILBIO KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEILICHUE 3KCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTaJusibl 1 X COCTUHECHUSA

OO6m1as xapakTepuCTHKa raJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CTpoeHue u (pu3nyeckrue CBOMCTBA MPOCTHIX BEUIECTB — FAJIOI€HOB.
XHWUMUYECKHE CBOWCTBAa Ha MNOpUMEpPE xjopa (B3aUMOAECHCTBHE C METaJUIaMU,
HEMeTaJUIaMH, 1eraoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyYeHHEe, nIpuMeHeHue. JleiicTBre XJiopa U XJOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.

Baxwuelimue XJ10puIbpl U UX HAXO0XKIAEHUE B IPUPOJIE.
OO61as xapakrepucTika 3aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble crerneHu okucieHus. CrpoeHwe U (U3HUECKHE CBOMCTBAa MPOCTHIX
BELIECTB — KHUCIIOPOJa U cepbl. AJNIOTPONHbIE MOAU(PUKALIMA KUCIOPOJA U CEPHI.
Xumunyeckue cBoricTBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NUECKUE U XUMUUECKHE
cBoricTBa. OKCHBI CEPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEACTaBUTENS Kjiacca KUCIOT U
cnenuduueckne). XUMHUECKHUE PEaKIIMH, JiexKalllie B OCHOBE IPOMBILIIIEHHOI'O crioco0a
MOJyYE€HUsI CEpPHOU KUCHOTHI. [IpuMenenne cepHoil KuciaoTel. CoNM CEpHOUW KHUCIOTHI,
KauecTBeHHas: peakuus Ha cyibdar-uoH. HaxoxneHue cepbpl M €€ coeAMHEHUI
B Ipupojie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COCAUHEHUSMU CEPbI
(KUCIOTHBIE T0XKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CIOCOOBI €ro MPeI0TBPAILECHHUS.
OO6mmast xapaktepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHHE B pUpoje, (PU3NUECKUE U
XuMuyeckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydeHue u npuMeHenue. Conu aMMOHUS, WX (PU3MUECKHE
U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha HOHbl aMMOHMSI.
A3OTHasi KUCJIOTa, €€ Mmojy4deHue, GU3NYecKue M XUMUYECKHe CBOMCTBA (0OIue Kak
MPEICTaBUTEINS KJlacca KUCIOT U crnernuduyeckue). Mcnonb3oBanue HUTPATOB U COJEH
aMMOHMSI B KadyeCTBE MMHEPAIbHBIX yHoOpeHud. XUMHUECKOE 3arpsi3HCHUE
OKpY>Karollenl cpeabl COETUHEHUSIMU a30Ta (KUCIOTHBIE JTOKIH, 3arPsI3HEHUE BO3/1yXa,
MOYBHI U BOJI0EMOB). Docdop, amtoTponHeie Moaudukanuu docdopa, Guznueckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dpocdopHas kuciora, PU3NICCKHUEC

11
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U XUMUYECKHE CBOWCTBa, monydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUM.

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCIEHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacrpocTpaHeHue B Mpupojae, (U3MUecKue M XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepojaa, ux pu3nueckue U XUMUYECKUE
CBOMCTBA, JICHCTBUE HA KUBBIE OPTaHU3MBI, TIOJyICHUE U IPUMEHEHUE. DKOJIOTUIECKUC
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0anbHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroiapHas KUCIOoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, TIOJTydeHHe 1 TpuMeHeHne. KauecTBeHHas peakiiusi Ha KapOoHaTt-
noHbl. Mcrnonp3oBaHue kapOOHATOB B ObITY, MEAUIIMHE, IPOMBIIUIEHHOCTA U CETLCKOM
XO3SIUCTBE.

[TepBoHavYaIbHBIE TIOHATHS OO0 OPTaHMYECKHX BEIIECTBaX KaK O COCIWHCHUSIX
yraepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YT0Jb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (0€H3MH), UX POJIb B OBITY M POMBINIIIEHHOCTH. [IoHSATHE 0 OMOTOTHYECKH
BKHBIX BEIIECTBAaX: >KMpaxX, OeiKax, YIJIeBOJaxX — M MX POJU B KU3HHU YEJOBEKA.
MarepuanbHOE SIUHCTBO OPTAHNYECKUX U HEOPTAaHUYECKUX COCTNHEHUN.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoze. O6mue npeacrapiaeHus o0 oxkcuae kpemuus (IV) u
KpeMHueBol kuciore. CUITUKATHI, UX HCIOJIB30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxneiimue cTpouWTenbHbIE MaTepHaNbl: KEpaMHKa, CTEKJIO, IIEMEHT, OEeTOoH,
xene300eToH. [Ipobnembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTE€pUasOB
B IIOBCEIHEBHOU >KU3HM.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHOMW KHCIIOTHI,
IPOBEJCHIE KaueCTBEHHBIX pEaklMi Ha XJIOPHUA-WOHBI M HAONIOJEHHE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nueckrue 1 XUMUYECKHUEe CBOMCTBA raJIOTEHOB U
UX COCIMHEHHH (BO3MOXXHO HCIOJIb30BAHME BHUIECOMATEPHUANIOB), O3HAKOMJICHUE
c oOpa3mamu XJIOpUIOB (TaJOre€HUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepsl u €
COEIMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIOIEHHE Mpo1ecca
0o0yryIMBaHMs caxapa MoJ IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakuuu Ha Ccyinb(paT-uOH U HAOJIOJEHUE MpHU3HaKa €€ MPOTEKAHMS, O3HAKOMIJICHHE
¢ (u3m4YecKkMMH CBOWCTBaAMHU a3oTa, ¢ochopa W HX COEAMHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THBIX U (PocOopHBIX yT0OpeHuH,
NoJIy4eHHe, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMii Ha MOH aMMOHUS U QocdaT-uOH U HU3ydeHUE MPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJB30BAHUE BUICOMATEPHAIIOB), U3YUEHUE MOJENIEH KPUCTAUIMYECKUX
peméTok anmaza, rpadura, QyiepeHa, 0O3HAKOMJICHHE C MPOIECCOM aacopOmmu
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PAaCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOIasa,
NOJlydYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuil Ha KapOOHAT M CHJIMKAT-UOHBI U H3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenune
HEMETAJUIBI U UX COCTUHEHUSY.

MeTasuibl ¥ UX COeIMHEHUSA

OO01mast xapakTepuCTUKa XMMHUYECKUX 3JIE€MEHTOB — METaUIOB Ha OCHOBAHUM UX
nosioxkeHus B Ilepuonnueckor cucreme xumMudeckux 3neMeHToB .M. MenaeneeBa u

cTpoeHusi aToMoB. CTpoeHHe MeTaJIOB. MeTainueckas CBsI3b U METaJUTnYecKas
KpUCTAJUTMYECKAass pEHmETKA. OJIEKTPOXUMHUYECKUM PSA  HANPSOHKEHUWA METaJUIOB.
du3nuecKue U XMMHUUECKUEe CBOMCTBA MeTaIIOB. OOI11IMe CLIOCOOBI MTOTYyYEHUS METAJIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yTryH, JIOPATIOMUAHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproaMYeckor CHCTEME XUMHYECKHX
anemeHToB J[.MI. MennaeneeBa, CTpoeHME HX aTOMOB, HaxXOXICHHUE B IPUPOJIE.
®duznyueckre W XMMUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi U kKanus). OKCUIBI U
TUJIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne meI0UHbIX METAJNIOB U UX COCTMHEHUM.

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
cucteMe Xxumuyeckux aneMeHToB /.M. MenaeneeBa, cTpoeHre UX aTOMOB, HAXOKJICHUE
B npupoje. PU3nuecKkue U XUMUYECKHME CBOMCTBA MarHus M Kajblusa. BaxkHeunmmue
COCAMHEHUS Kaiblus (OKCUM, TUIAPOKCUI, cojin). KECTKOCTb BOJBI U CHOCOOBI €€
YCTpPaHEHUS.

AJIFOMUHUIA: TIOJIOXKEHWE B llepronnyeckod CHCTEME XUMHUYECKHUX 3SJIEMEHTOB
JA.W. MenneneeBa, CTpOE€HHE aroMa, HaxOXIeHHE B mnpupone. Ddusznueckue u
XUMUYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBONCTBA OKCHUJIA W THUAPOKCHIA
AJTIOMUHUSL.

Kenezo: mosoxkenue B lleprogmyeckor cCUCTEME  XUMHYECKHX  DJIEMEHTOB
JAWN. MenneneeBa, cTpoeHHE aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIbI, THIPOKCH bl U coitu xxene3a (11) u sxenesa (1),
MX COCTaB, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuil 3KCnepumMenm.

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYCHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJBH30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB), UCCICAOBAHNE CBOMCTB KECTKOM BOIBI,
mpoliecca TOPEeHus Kelie3a B KUCIopoie (BO3MOXKHO UCIOJIb30BaHUE BUACOMATEPHATIOB),
MIPU3HAKOB NMPOTEKAHNS KaUeCTBEHHBIX PEAKIMil Ha MOHBI (MarHus, KaJbIIHs, A TFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre u omucaHue MPOIECCOB
OKpalllMBaHUs TUIAMCHW MOHAMU HATpPHsI, Kalus U KaJIbIHs (BO3MOXHO WCITOJIB30BAHUE
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BUJICOMATEPHUATIOB), UCCleNOBaHNEe aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHS U
TUJPOKCUJA IIMHKA, PEIICHHE SKCIECPUMEHTAIBHBIX 3alad 1o Teme «Baxueiine
METAJUIBI U UX COEOUHEHUS).

XuUMHA U OKPYKAOUIAS Cpeaa

BemecTtsa u Mmarepuansl B IOBCEAHEBHOW JKM3HHM 4YellOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. I[lepBas momours npu
XUMHUYECKUX 0KOTax M OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXkarolled cpelapl (IpenenbHas AOIMycTUMast
KoHIeHTpauus BemecTB (nanee — [I/IK). Ponp XxumMum B pelIeHHH SKOJIOTMUECKHUX
npobiiem.

Xumuueckui IKcnepumenm:
M3yuyeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAaJUIOB, IOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmuule cesazu

Peanmuzanmss MeEXNpeaIMETHBIX CBA3€H NpH HW3YYEeHWH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIM, TaK
W TIOHATHH, SIBJSIIONIUXCS CHCTEMHBIMH IS OTACIBHBIX IIPEIMETOB ECTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHaNMM3, CHHTE3, KiacCuuUKaIus, TMEPUOJUYHOCTb, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEPEHHE, MOJICIb, SBIICHHE, MApPHUKOBBIM A((EKT, TEXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOJYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€TI0, 00bEM, arperaTHOE COCTOSIHHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCThb, KPHCTAUIMYECKAs pEIIETKa, CIUIaBbl, (QU3HUCCKHE
BEITUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IUJIAHETHI, 3BE3MIHI,
Connue.

buonorusa: ¢dortocunTes, npixanue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJBI, IMOJIE3HBIE
MCKOIIaeMbI€, TOIIUBO, BOJTHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPAaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOYy4YeHHS XUMWUW B E€IUHCTBE YYCOHOW W BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMHU B 00IIIECTBE IPABUIIAMH U HOPMaMU
MOBECHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATN3AIIAN
00yJarommxcs.

JInuHocTHbIE pe3yabTaThI OTpaXaroT TOTOBHOCThH O0yJaroIIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX I[EHHOCTHBIX OPHUEHTALIMM M pacIIdpeHue
OIIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCITUTAHMSA:

LEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY M
HAay4YHOMY HacCJIEIUI0, TOHUMAHHMsI 3HAYE€HUSI XUMUYECKOW HAyKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uHH(pOpMauued O NepeoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILIECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABICHUS O COLMABHBIX HOpMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIIECHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYrMX BHIAX JEATEIbHOCTH, T'OTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOM JI€ITEIbHOCTM TPH  BBIIOJIHEHUM  YYEOHBIX,
MO03HABATEJIbHBIX 33]1a4, BHIIOJTHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEICHHE M MOCTYNKH CBOMX
TOBAapMIllE C IO3WLHWHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUMN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE W XHUMHUYECKOM peakIluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABISIOIIME OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBS3AX YeJOBEKa C MPHUPOIHON CPEIOH,
O POJIM XMMHUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MI03HABaTEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MOTyYEeHNE HOBBIX 3HAHUH 110 XMMHH,
HEOOXOIUMBIE 1151 00BICHCHHS HAOIIOAaeMBIX IPOLIECCOB U SIBIICHHUH, TO3HABATEIHHOM,
UH(POPMAIIMOHHON M YMTATEILCKOM KYIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIILHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOU JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU
CpeICcTBaMU MH(POPMAIMOHHBIX TEXHOJIOTUM;

UHTEpEC K 00yUEHUIO U TO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENBCKON JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEeHHS B AAJIbHEHUILIEM;

4) ¢popmupoBaHuA KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3/10pOBbIil 00pa3 )KU3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYCK (YyHOTpEOJECHUST alKOrojsi, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOMIoAeHNsT TpaBUl OE30MACHOCTH IpPU OOpalleHUMM C XUMUYECKUMHU BELECTBAMU
B OBITY U peanbHOU KU3HHU;

5) Tpy/A0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO MpodecCHii W Tpyda pasIndHOro poa,
yBa)KEHUE K TPYAy M pe3yjbTaTaM TPYAOBOH AEITEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUH 1O XMMHH, OCO3HAHHBIA BBHIOOP HMHIAMBHIYaTbHON
TPAeKTOPUHU MPOJOLKEHUST 00pa3oBaHHMsS C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCHCIIHOM
npoeCCUOHATIBHON JEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
aJlalITUPOBATHCS B MPOGECCUOHANBHOU CpPeEJIe;

6) IK0JIOTHYECKOr0 BOCIIMTAHUS:

AKOJIOTMYECKHU 1Ie1ecO00pa3Hoe OTHOLIEHHWE K MPHUPOJAE KAaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMUSI, IOHUMAaHKE [IEHHOCTH 30POBOT0 U 0€30M1aCHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOIIOACHUSA MpaBUI 0€30MacHOro
NOBEACHUS MpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalLUSIX, YTPOKAIOIINUX 3J0OPOBBIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHSATh 3HAHUS, TMOJydyaeMble I[pPU HW3YYEHUU  XUMHUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEN MPUPOIHON CPENOM, ISl MMOBBIIECHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS ITT00ATBHOTO XapaKkTepa 3KOJIOTMUYECKUX
npobsieM W MyTed HMX pEeLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHYECKOTo
MBIILJICHUS, YMEHHUS PYKOBOACTBOBATHCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METaINpeIMETHBIX PE3YIBTATOB BBIJICIISIOT 3HAYUMBIE
U1 (POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAaYyUHbIE IOHATHS (3aKOH, TEOPHUs, IPUHIIMIL,
runoresa, (akt, cucrtema, mpoiecc, IKCIEPUMEHT U IPYroe.), KOTOpbIe HCIOIb3yHOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 ATUX
npeaMeToB (GOpMUPOBATh MPEACTABIEHHUE O LEJIOCTHOM Hay4yHOW KapTUHE MHpa,
U YHUBEpCalibHbIE Y4eOHbIE AEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATUBHbIE,
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pETYJIATUBHBIE), KOTOPBIE 00ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOMN AESITEIbHOCTH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pacKpbIBaTh CMBIC]T XUMHUYECKUX TOHSATHUU (BBIICNATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTUMH TIOHSTHSIMH), HCIIOJB30BaTh ITOHSATHUS
JUIsl OOBSICHEHUS OTACIBHBIX (JAKTOB W SIBIICHWI, BHIOMPATh OCHOBAHWS U KPHUTEPUHU
JUIS KJacCU(PUKAIMM XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX PEeaKIuid, yCTaHaBIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJIOTHH), JeJaTh BBIBOJLI U
3aKJII0YCHUS,

YMEHHME TIPUMEHSTh B TIpollecC€ TMO3HAHUA TOHATUS (MpPEAMETHBIE U
METanpeIMETHbIE), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATENIbHBIX 3a7a4, C YIETOM 3THUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK H3Y4YaE€MbIX
00BEKTOB — XHMHYECKMX BEIIECTB M XUMHUUYECKHUX pEaKIui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
npoueccax U sIBICHUSX.

ba3oBble uccienoBare/ibCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KA4€CTBE WHCTPYMEHTA
MO3HAHUA, a TaKK€ B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHEe OMbITa 10 IUIAHUPOBAHUIO, OPTraHU3alMd U MPOBEJCHUIO
YYEHMUYECKHUX DKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOIecca, CaMOCTOSITELHO
MIPOTHO3UPOBATH €0 pe3yabTaT, HOPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yiIbTaTam
POBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJETAHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEHUE BBIOUPATh, AaHAIU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJyd4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYIHO-
MONYyJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHWBATh  MPOTUBOPEUMBYID UM  HEIOCTOBEPHYIO
uHdOpMaIHIo;

yMEHHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpocChl TMPU TOUCKE U OTOOpE
uH(OPMAITUU U COOTBETCTBYIOIINX TAHHBIX, HEOOXOIUMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENLHBIX 3a/1ad OMPEJENIEHHOTO0 THUIAa, NPUOOPETeHHE OmNbITa B 00JACTH
WCITIOJIB30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIAJICHUE
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KYJbTYypOH aKTUBHOTO UCIIOJIb30BAHUSI PA3JIMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANIbHYIO (OpMY MpPEACTaBICHUS HHPOPMAIUMU U WILTIOCTPUPOBATH
perraeMbie 3a/1a91 HECJIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (opmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIeITEIPbHOCTH HMHGOPMAIUI0 O BJIUSHUH TPOMBIIUICHHOCTH,
CEJIbCKOTO X035IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIel NPUPOTHON CPEIbI.

KoMMyHUKATHBHBIE YHUBepPCAJbHbIEe YUueOHbIEe JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYITUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBIMOTHEHUS
MPEJIOKCHHON 3a/1a4u;

MPUOOPETEHUE OIbITa TMPE3CHTAMN PE3yIbTATOB BBIMOJTHCHUS XHMHUYECKOTO
JKCIEpUMEHTa (71a00paTOpPHOTO OMbITa, JA0OPATOPHOM pPadOTHI MO HCCIETOBAHUIO
CBOMCTB BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIIBHOW U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIUX MHTEPECOB U COTJIACOBaHMS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbD», KOOPJIUHAIIAS COBMECTHBIX CHCTBHUH, ONPEACIICHUE KPUTECPUEB
0 OI[EHKE Ka4eCTBa BBHIMOJIHEHHOW padOThHI U IPYTHUE);

PerynsitTuBHble yHUBepCaJbHbIe yueOHbIE JCeCTBHS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaATh HauOosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO COCTaBISATb WJIM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIN aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33aaHUN C YYETOM IOITYUYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUH 33 IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JTaHHOM (hefiepaibHON pabouel mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
0o0yJarouMMuCs Hay4HbIE 3HAHUS, YMEHUS U CIOCOObI JEHCTBUM, crenupuuecKue
JUIsL TIpEAMETHON obnactu «XuMus», BUABL ACATENBHOCTH MO TMOIYYEHUIO HOBOI'O
3HAHUSA, €T0 WHTEPIIPETAINU, TPEOOPA30BAHHUIO U TIPUMEHEHHUIO B Pa3IMUHBIX Y4eOHBIX
Y HOBBIX CUTYaIIHsX.

K koHmy oOyuenus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh ¢(hOPMHUPOBAHHOCTD y 00YyYaIOIUXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX TMOHATHI: aToM, MOJIEKYJIa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOpPOJHAS U
HEOJITHOpPOJ/IHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAasi M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJI1 XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIA OOBEM, OKCHJ, KHCJIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peaKkMy COCIUHEHUS, PEAKIIUH PA3JI0KEHUS, PEAKIUN 3aMEIICHHS, PEaKIIU1
0o0MeHa, 9K30- U SHJOTEPMHUUECKHE PEaKLUH, TEIUIOBON 3(h(PeKT peakuuu, siipo aToma,
AIIEKTPOHHBIN CIIOM aToma, aroMHas OpOUTallb, paguyC aTomMa, XUMHUYECKas CBA3b,
NOJIApHAsT M HEINOJSIPHAsT KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IIPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBODPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHNA U IPUMEHSTh 3TH
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJ€HHsSI (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHUCJICHUSI JJIEMEHTOB B OWHApHBIX COEJUHEHMSIX, [PUHAJICKHOCTh BELIECTB
K ONpeNen€éHHOMY KJacCy CO€IMHEHUA mo ¢GopMmysiaM, BHJ XHUMHUYECKOW CBA3HU
(KoBaJICHTHas! 1 MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B lleprogmyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJpo;

ONMKCHIBATh W XapaKTepu3oBaTh TabMMuHyro (opmy llepronnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHas MOArpymnmna (A-rpynmna)» u
«mobounas mnoarpynmna (b-rpynma)», Mameie W OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTOpble UMeroTcs B Tabiuue «llepuonuueckas cuctemMa XUMUYECKUX
anemeHtoB J[.MI. MennaeneeBa» C YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOIee YHuCIO D3JIEKTPOHOB U
pacrpeiesieHUe X 1o JIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh  XMMHYECKHE  JJIEMEHThl, HEOpPraHUYeCKHUEe  BEIleCTBa,
XUMHUYECKHE peaKkiuu (IO 4YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKkUWUd  BELIECTB,
1o TerIoBoMy 3P heKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIAaCCOB,  MOATBEPXKJAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIHi;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH IPOTEKAHNS XUMUYECKHUX MPEBPALLEHUI B Pa3IUYHBIX YCIOBUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChbl BEILIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyse COEAUHEHUSI, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIINH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENbHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CcpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AIINIO, KiIacCU(UKAIMIO, BBISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOJIIOCHUE, U3MEPEHHE, MOACITUPOBAHUE,
HKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

ClieloBaTh IPaBWJIAM TIOJIb30BAHUS XUMHMUYECKOW TMOCYJOoM U JabopaTOpHBIM
obopynoBaHMEM, a TaKXe MpaBWiaM OOpaIeHusi C BEIMeCTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBIMOJTHEHUIO TA00OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECTEHHON MAaCCOBOM J0JIEN PACTBOPEHHOTO BEMIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (J1akmyc, (heHondTanent, METUIIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 kjacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUIA:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMAYECKUI AJIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeaKus, XUMHUYeCKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA O00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs AMCCOLUMALUs, PEaKUud HOHHOro OOMEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMble peakiuH,
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLINH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, AUIOTponus, amM(pOTEpPHOCTb, XUMHUYECKas CBS3b (KOBAJIEHTHAs,
VOHHAs, METAIMYECKasl), KPUCTAIUINYECKAs PEIIETKA, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctumas KoHueHtpauus [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSATHITU
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJMKY JJIsi COCTaBleHUS (OpPMYN BEIIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKIINM;

ONPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XHWMHYECKUX DIIEMEHTOB
B COCIMHEHMUAX DPA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEILIECTB K OINPEACIEHHOMY
KJIacCcy coeAuHEeHuM mo ¢dopmysnam, BUI XUMUYECKOM CBsI3M (KOBaJIEHTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHWYECKHX COEAMHEHMSX, 3apsA]l HWOHAa M0 XHUMHYECKOU
dopmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath  cMbic  [lepuonmueckoro  3akona J[.MI. MengeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJINYHYIO PopMy
[leproguyeckor CHUCTEMBI XUMWUYECKHX OJJIEMEHTOB: pa3jIiMyaTh ITOHATHS «IJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u OonbIme
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NEPUObI, COOTHOCUTh O0O3HAYEHUs, KOTOPbIE MUMEIOTCS B MEPUOAMYECKON TabiuIe,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsn sapa, 001ee YUCiIo IEKTPOHOB M PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIOSIM),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M UX COETMHEHUIN
B IIpejiesiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCCU(PUIIUPOBATh XMUMHUYECKHE OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBYy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
1o TerI0BOMY 3¢ (HEKTy, M0 NU3BMEHEHHIO CTETICHEW OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKIE CBOWCTBA
MPOCTHIX U CJIOXHBIX BEHIECTB, MOJATBEPKIasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON IUCCOLUMALMU KHUCIOT, MIEIOYEN U
COJICH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS
peaKkiyii, TOATBEPKAAOUIMX CYIIECTBOBAHUE T€HETHUECKOW CBS3H MEXAY BEIIECTBAMU
Pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOr0 OanaHca 3THX peaKluid;

IPOTrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJK0 XMMHYECKOIO 3JIEMEHTa Mo (hopMmyse COeIMHEHUs], MaCCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
0o00Opy/nOBaHUEM, a TaK)Ke IpaBUjia OOpallleHHs] C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHUIO TA0OPATOPHBIX XUMHUUYECKHUX OIMBITOB M0 MOTYyYEHHUIO
U coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIOININE KAYECTBEHHBI COCTaB Pa3IM4HbIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOOHAT-,
docdart-, cunukar-, cynbQar-, THAPOKCHI-MOHBI, KATUOHBI AMMOHUS U HOHBI U3y4YEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHHE, CUCTEMATU3allMI0, BBISBIEHHE MNPUYUHHO-CIIECTBEHHBIX
CBSI3EM — I WM3YYEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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8 KUIIACC
HaumenoBanue
Ne Komnuectso OcHOBHBIE BU/IBI J€ATEIBHOCTH
pa3eiioB U TEM Conepsxanue oOy4eHUs
n/n 4acoB oOy4Jaronmxcs
y4eOHOro mpemMera
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT H3y4aeMBIX IIOHSATUH.
00J1acTh YyeJloBeKa. XMMUs B CUCTEME HayK. PackpbIBaTh posib XUMUU B IPUPOJIE U
€CTECTBO3HAHMUS U Tena u BenjecTBa. GU3NYECKUE CBOMCTBA | JKU3HU Y€I0BEKA, €€ CBA3b C IPYTUMHU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATEIBHOCTH BemecTs. [lonsaTre 0 MeTonax mo3HaHus | Pa3nuyars yuCThIE BEIIECTBA U CMECH;
YeJloBeKa B XUMHUH. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHBIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
npruemMamMu o0palieHus ¢ 1abopaTopHbIM
000py1I0BaHUEM.

dusndeckue cBoMcTBa 00pas3IoB
HEOPTaHWYCCKUX BEIIECTB — METAJIOB
¥ HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(¢punpTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadus).

PaznnyaTe u3nyeckre 1 XUMHUECKHE
SIBJICHUSI.

CnenoBath aaropuTMaMm MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOmronaTh 1 onuceIBaTh OOBEKTHI

MIpY MPOBEACHUU IEMOHCTPALIMHI U
71a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3ICJICHUS] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
IIpHY pa3AeieHUN cMecel (Ha mpuMepe
OYMCTKH ITOBapPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

IIpakmuuecxue pabomuwi:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMU COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus: C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPU BBINOJHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBbHAS. aTOMHAsI Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO 2JIEMEHTA
B COCJIMHEHHH.

Onpenensars MPU3HAKUA XUMHYECKUX
peaKIuii, YCIOBHS MX TPOTECKAHUS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKUX SIBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJICKYJIIPHOTO YYEHHUSI.
KnaccuduimpoBars xummuieckue
peakiuu (1o YUCIly U COCTaBy
pearupymrommx 1 00pa3yrommxcs
BEILIECTB).

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTIPEIEISATh
BaJICHTHOCTH 1O (JOpPMYJIaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHUS MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusnueckue saBieHus (TUiaBjIeHUE BOCKa,
TastHUE JibJ1a, PACTHPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJEHCALIHS
BOJIbI).

XuMUYecKue siBjeHus (TOpeHue CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJIIHOW KUCJIOTOM).

Hab6nronenue npu3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunreHTs!

B YPaBHCHUSIX XUMUYCCKUX PEAKITHM.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUYECKUX COSAMHEHUN U YpaBHEHUSIM
XUMUYECKUX PEaAKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM YHUCIIe
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpAIluU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHeHuUe, KnaccudUKaIys)
BricTpanBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyYeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coau meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3panue mozene MoJIeKya
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMUYICCKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanue Npu3HAKOB
MPOTEKAHUST XUMHUYECKUX PEAKIIUMA
Pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACChI U KOJIMUECTBA BEIIECTBA;
MacCOBOH JIOJIM XMMHUYECKOTO dJIeMEHTa
o (popmyIe coenuHEeHuUs;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe M HEOPTaHUYECKUX BellleCTB

2.1

Bosznyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3ayx — cmech razoB. CocTaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUSI KUCIIOPO/ia B JIaOOpaTOpUH U
MIPOMBINUIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo# 2PHEeKT XUMUIECKON peaKIvH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBO:
yIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO d(dekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOpO/a B BO3/IyX€

[Tomy4yenue, cobnpanue, pacro3HaBaHUE

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIOPO/a, CIOCOOBI €T0
MOJIyYCHHUS], TPUMEHEHUE U 3HAUCHHE

B IIPUPOJIC M KU3HH YETIOBEKA.
CpaBHHBATh pEaKIIUU TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBICHATH CYIIHOCTH IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh nmpaBmiiaM 0€301MacHOMN
paboThI B 1ab0OPaTOPUH MpU
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HabGnronenue B3auMoieiiCTBUS BELIECTB
C KMCJIOPOJIOM U yCIIOBUSA
BO3HUKHOBEHUS U TIPEKPALIECHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomileHHE ¢ 00pa3laMu OKCUIOB U
OIKCaHUE X CBOMCTB.

llpakmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCJIOPOJIa, U3yYEHUE €TI0 CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM Macchl KUCIOPOJa U
030Ha HA OCHOBAaHUU aTOMHOW MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

M0 YPABHEHUSM XUMUYECKUX PEAKITUI

IPOBOJUTH HAOJIO/IEHNS, 1€NIaTh BBIBOIbI
1O pe3yJibTaTaM SKCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

BrruncniaTs KoJIMUeCcTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

Y4acTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICIIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBIN
arnrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpoe, PU3nyecKne U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noixyyeHus. Kuciotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomy4yenue, cooupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
PUMEHEHHUE.

Cobupath pubOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METAJIJIaMHU.
lIpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJOpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHIA
ra3oB

IUIS COCTaBJIeHUs (HOPMYJT BEILIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUuil ¢ y4aCTUEM BOJOPOA.
BBIYHCIATE MOJISIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BEIeCTBa;

[TpoBOaUTH PacUEThI IO YpaBHEHUSIM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH NPU
UCIOJIb30BAHUU XUMHUUECKOU MOCY/IbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs] ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYIECKUEC IKCITICPUMEHTHI,
IPOBOJIUTH HAOJIO/ICHNS, I€TIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepusoBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJ.
HacplllieHHbIEC Y HEHACHIILICHHbBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BoJie. MaccoBas 1011 BelecTBa

B PacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTBHIO.

B3anmoseiicTBrEe BOABI C METAIIIaMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimul
HccnenoBanue ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[TpuroroBiieHuE pacCTBOPOB

C ONpeNeIEHHON MaCCOBOM J0JIEHN
PacTBOPEHHOI'O BELIECTBA.
Ilpakmuueckas paboma

Ne 5. ITpuroTtoBieHue pacTBOpOB

C OIPEAEIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOIAHBIX BOJI, CHOCOOBI OUUCTKH BOJIBI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HECHMUSL.

[InannpoBaTh U OCYIIECTBIATH

Ha MIPAKTHKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHMS,
JieJaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBECHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIO0JIb30BaHUU XUMUYECKOU MTOCY bl U
000py10BaHUS.

[IpoBOIUTH BHIYMCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MAaccoBas JOJIsI BEIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaluio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBast
JIOJIsl BEILIECTBA B pAaCTBOPE

MCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cOJIe00pa3yroniue (OCHOBHBIE,
KHCJIOTHBIE, aM(POTEpHBIE) U
HecoJneoOpasyromue. Homenkiarypa
okcuioB. duznueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBanuil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukaius Kucior.
Homenknartypa kucnor. @usnueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiuioB H.H. bekerosa.
ITonmydyeHue KUcIoT.

Conu. HomeHknarypa conen.
PuU3NYECKNE U XUMUYECKHE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnyeckas CBSA3b MEXKIY KilacCaMHU
HEOPraHUYECKUX COCIUHEHU.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA IO COCTABY U CBOMCTBAM.
CocraBiaTh (HOPMYJITbI OKCHIOB, KUCTIOT,
OCHOBaHHUM, COJICH U HA3bIBATh UX

10 MEKTyHApOIHOW HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocCTaBIISITh MOJIEKYJIIPHBIE YPAaBHEHUS
pEeaAKLMM, UIUTIOCTPUPYIOITHUX
XUMHYECKHE CBOMCTBA M CHOCOOBI
MOJTy4YECHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOAUTE BHIYKCICHUS

110 YPABHEHUSAM XUMUUYECKUX PEAKIIM.
[InanupoBaTh 1 OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, IIPOBOINUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEpUMEHTA MPHU MPOBEACHUU
J1a00pAaTOPHBIX OMBITOB M MPAKTUYECKHUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KHUCIIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJNIAMU, PEAKIUN HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIIOTHI ¢ okcuaom menu (II).
[TonyueHrie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0THOTO METAILIA IPYTUM
W3 pacTBOpa COJIH.

IIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 no teMe «BaxHeimme knaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

[0 YPaBHEHUSAM XUMUYECKON PEAKIINU:
KOJINYECTBA BEIIECTBA, 00bEMA, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBath npaBuiiaM 0e30MacHON
paboThl B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
NOCy/ibl U 000PYyIOBaHUS.
BricTpauBath pa3zBépHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMmuieckux 3iemeHToB Jl. U. MennesneeBa. CTpoenne
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBHUTE/IbHbIE PEAKIMHU

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTema
XUMHYECKHUX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU KIacCUPUKALINU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U HIEIIOYHO3EMENbHBIE
MeETaJllbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKHUX JIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[leproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB [[.M. Menneneesa. [lepronabl
v rpynibl. PU3NYECKU CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOIA
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0J0XKeHUIo B [lepruonnyeckoi
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajinyca

PackpeiBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«llepnonnueckas cucreMa XUMHYECKUX
aneMmeHToB .M. MeHnnaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
JHEPreTUYECKUX YPOBHEN U NTOLYPOBHEMN
IIPU IOMOILM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh PU3NYECKUA CMBICI
IIOPSIZIKOBOI'O HOMEpa, HOMEPOB IIEpUOa
Y TPYIIIBI DJIEMEHTA.

XapaxkTepu30BaTh XUMUYECKHAE DIIEMEHTHI
NEPBBIX TPEX MEPUOIO0B, KAIUN, KaTbLUN
Y UX COCIMHEHUS T10 TIOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBACHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB XMMHYECKHUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCAMHEHUIN

B IIpeieJax MaJIbIX IEPHOJOB U IIaBHBIX
NOATPYHI C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .. MenneneeB — y4€HbIii U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THIPOKCUIA ITUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIpY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3iaMyu METaIoB U
HEMETAJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WX IpyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(OpMaLMIO U3 yueOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie HTepHeTa

3.2

XUMHUYECKast CBA3b.
OKuCIUTEIIHLHO-
BOCCTAHOBUTECIIHLHBIE
peakiuu

Xumudeckas cBsa3b. KoBajgeHnTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporieccol

PackpbIBaTh CMBICH H3y4aeMbIX ITOHATHH.
OnpenensaTe BUJ XUMUYECKOHN CBSI3H

B COCIMHEHHH.

MognenupoBaTh CTPOEHUE MOJIEKYI

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMU KUCIIOT
Y LIEJI0YEN, ITIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOIINE IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIs1 cocTaBlieHUs hOpMyJT BEIIECTB,
3JICKTPOHHOTO OajaHca peakiiuil.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COE€IUHEHHUH 1O CTEIIEHH OKUCIIEHHUS
aTOMOB XMMHWYECKHUX JJIIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBHUTEIL. PaccTaBIsAThL
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OaJtaHca.

HaOmronaTh XMMHUYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BEIBOJIBI.

Ucnons3oBate UKT niist co3ganus
MOJIEIIE, TOATOTOBKY MPE3CHTALINH,
JIOKJIaJ0B IO TEME.

BricTpanBaTh pa3BEpHYThIC TUCbMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOil Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uncie MurepHera

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO HACOB 68
[10 ITPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TeEM Conepxanue o0y4yeHust
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHCTEeMa XMMHUYECKHUX DJIEMECHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJlvsl, KaJIbIIU U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM BJIEMEHTOB

B [leproandeckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJIA XUMUYECKOU CBSI3H.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K pa3JIM4YHbIM KJ1accaM HEOPTaHUYECKUX
COCJIMHEHMI, TEHETUYECKasl CBS3b
HEOPraHWYECKUX BEIIECTB.

XapaKTepI/ISOBaTL XUMHUYCCKHUC 3JICMCHTEI
IICPBLIX TpéX IICPHUOI0B, KAJIUA U KAJIbIIUA

10 UX MoJoxeHuto B [lepuoanueckon
cucrteme /1. 1. Menneneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOUN CBA3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

IIporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPAaBOYHBIX MAaT€pUAIIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpUIa HATPHUS)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHYECKUX JIEMEHTOB,

0 0OPaTUMOCTH, TI0 YYaCTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [londaTue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJI0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCINTETEHO-BOCCTAHOBUTEBHBIC

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSTH 3TH MOHITHUS MIPU OIUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

VY craHaBiIuBaTh 3aBUCUMOCThH CKOPOCTH
XUMHYECKOUN PEAKIIUU OT Pa3IMYHBIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSX.

Onpenenste OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBisTh 2JIEKTPOHHBIN OanaHC
peakIuu.

[Tpon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
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peaxiuu, SICKTPOHHBIN OamaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Boruucnenus:

KOJIMYECTBA BEIIECTBa, 00bEMa U MACChI
pPEareHTOB WJIU MPOIYKTOB MO
YpPaBHEHUSIM XUMHYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPONIUTHYECKAS
JTUCCOLIAALINS.
XUMUYECKUE
peakiuu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEIJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCCOIaIK BEIECTB

C pa3IMYHBIMHU BUJAMU XUMHUYECKOMN
cBsi3u. Crenenpb quccounanu. CUiibHbIE
U c1a0bIe DJIEKTPOTUTHI.

Peaxiiuu nonnoro ooMena. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH,
a TaK¥K€ CMBICJI TEOPUU
AJIEKTPOJIUTUYECKOMN TUCCOLUAALUN.
OOBSICHATH IPUYMHBI
3JIEKTPOINPOBOJHOCTH BOJHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTBHI.

CocCTaBIITh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHBI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 351eKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, IIpoLecca
TVCCOIUAIINH KUCIIOT, IIEI0YeH

U coJjiei (BO3MOKHO MCTIOJIb30BaHUE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIICICHUE T'a3a,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TTOMOIIBIO Ka4eCTBEHHBIX
pPEaKUM1 HA UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ilpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEaKIi HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE T€OPHHU DJICKTPOITUTUUECKON
JIMCCOLUALINY; TIOATBEPKIaTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIUN.
PemaTe sKCrieprMEHTANIbHBIC 3a]1a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEpUMEHTA MPU MPOBEICHUN
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh npaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NTPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

ITpoBOAUTH BHIUUCIICHUS IO XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WK TpyMIIeE.

BeIcTpauBaTh pa3BEpHYTHIC MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(OpMaIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(POPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | Obmas 4
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynist.
I"anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHMUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M YEJIOBEKA.
Baxueiimme xJ10puibl ¥ UX HAXO0KICHUE
B MIPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue Gu3n4ecKue u
XHMHUYECKHE CBONCTBA rAJIOTEHOB U UX
COeIMHEHUH (BO3MOKHO MCITOJIb30BAHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuonnyueckoi CUCTEMbI XUMUYECKHUX
AJIIEMEHTOB C YYETOM CTPOCHUSI X
aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOreHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIy4eHUS], IPUMEHEHHUE U 3HAUCHHE

B IIPUPOJIE U KU3HU YeTIOBEKA.
Onpenensats XJOPUA-UOHBI B PACTBOPE.
[1manupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JieTaTh BBIBOJIBI 110 pe3yibTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOMCTB COMTHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
HA XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JIaH B U30BITKE

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PATOPHBIX OMBITOB M MPAKTHIECKUX
paborT.

CrnenoBaTh npaBuiiaM 0€30MMacHON
paboThI B J1aDOpaTOpHUU

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/Ibl U 000PYI0BAHUS.

BricTpanBaTh pa3BépHYyTHIC MTUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIO0JIb30BaTh U3yUYECHHBIN ITOHSATUHHBIN
amnmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUS

OO0m1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynnbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHUCJICHHS.

CrpoeHue u puznueckrue CBOMCTBa
IPOCTBIX BEILIECTB — KUCIOPOJA U CEPBI.
AJIOTpOIHBIE MOAU(UKAITUN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XHMHYECKHE CBOMCTBA (00II1e KaK

OOBICHATH O0IITME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEUHEHUN C yYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BENIECTBA CEPHI U €€ COCTMHECHUH
(cepoBOAOPOIa, OKCUIAOB CEPBI, CEPHOI
KHUCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJIYYCHUS], IPUMECHECHHUE 1 3HAUCHHE

B MIPUPO/IE U )KU3HU YEITOBEKA.
Onpenenars HaMU4KE CyIb(paT-nHOHOB
B pacTBOpE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
crienuduyeckue). XMMHUYECKHUE PEaKIlny,
JIeXKaIlKe B OCHOBE MTPOMBIIIJIEHHOTO
croco0a MoJy4YeHHs CEPHON KUCIIOTBHI.
[Tpumenenue. Conu cepHOU KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaloIlEel Cpeibl COCTUHEHUSIMH
cephl (KUCIOTHBIE 0K/, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa noJi IeliCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimoi:

N3yuenne XMuMHYECKUX CBOMCTB
paz0aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C TepepaboTKON
COCIMHEHUN CEPBI.

[1naHupoBaTh U OCYIIECTBIISITH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJIbTaTaM
AKCIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301MacHON
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOAUTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MPU BBITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeprognueckyro CUCTEMY XUMHUUYECKHUX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN PSJT
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpHU BBHIMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEPKaHUSI, CIIPABOYHBIE
Marepualibl, pecypcel IHTEpHETA
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2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOWCTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMHYECKUE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHHMSI.

A30THasl KUCIOTA, €€ MOJTyYCHHE,
dbu3nYecKre U XUMUUECKHE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX
yno0peHuil. XUMUYECKOe 3arpsi3HEHHE
OKPYKarOIIEHU CPEIbl COCTUHECHUSAMUA
a30Ta (KUCIIOTHBIE T0KIH, 3arPsI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, hpU3nIECKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBsACHTH 00I1THE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOWCTB JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
azota u ¢ocdopa U uX CoeTUHECHUN
(ammmaka, coJyieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna docdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocdat-
HOHBI B PACTBODE.

OOBSICHATB CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupOBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboThI B 1abopaTopun
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HYECKUMU
CBOMCTBaMH a30Ta, Gocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAKa.
B3anmopericTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
IIpakmuueckas paboma

Ne 3: Tlony4yenne ammuaka, n3yueHue
€ro CBOMCTB.

Buiyucnenus:

110 YPaBHEHUSAM XUMUYCCKUX PEAKITHH

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/IbI U 000PYTIOBAHMUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaNpsHKEHUN METAILIOB)
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2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
I[VA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, asioTponHble MOAU(PUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
bu3nYecKue 1 XUMUYECKUE CBOWCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Gpuznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBbI, TOJIYYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
Mpo0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), rumotesa riio0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBenHnas peakiusi Ha KapOOHAT-
noHbI. Mcnonb3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
ITepBoHavaIbHBIE TOHSATHUS

00 OpraHMYeCcKUX BEIIEeCTBaX Kak

0 COEJIMHEHMSIX Yyriiepoja (MeTaH, ATaH,

OOBsACHTH 00I1THE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUHN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpeMHHS U UX COCTMHCHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHAAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObl UX MOJIyYEHUS, MPUMEHEHHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CJICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensaTe kKapOOHAT- U CHIIMKAT-WOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAKOIIEH Cpeie.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHAs KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCMHEHUHN yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmenenre. CoeTnHeHus] KPeMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
Baxxnelmue CTpouTeIbHbIE MATEPUAIBI:
KepaMuKa, CTEeKJIO, IEMEHT, OETOH,
x)ene300eToH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Mojienu KpUCTAIITMYECKUX PEIIETOK

OpPTraHUYECKUX BEIIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTII€BOJOB B PYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY U TIPOMBIIIJICHHOCTH.

[IpoBOIUTH BBEIYMCIICHUS 110 YPABHEHUSIM
XUMHYECKUX PEaKIIUH.

[ImarupoBaTh U OCYIIECTBISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00pPaTOPHBIX OMBITOB M MPAKTHICCKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcronp30BaTh PH BHITOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHAITBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJiel B BOJIE, DJICKTPOXUMUUYCCKHUM PSiJT
HaIpsHKEHUN METAILIIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONCTBOM
MPOTUBOTA3A.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buneomarepuainsl: CuIHKaTHAS
IPOMBIIIIEHHOCTH ).

Mopenu MoJieKyI OpraHUYeCKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y U3YYEHHUE CBOMCTB YIJIEKUCIIOIO ra3a.
[IpoBeaeHNe KaYECTBEHHBIX PEAKIINA

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YYCHHUE MPU3HAKOB X IPOTECKAHMS.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriekucioro rasa,
W3yUYE€HUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3anay no teMe «BaxkHeilre HeMeTaIbl
U X COCTUHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no paszneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS AaTOMOB.
Crtpoenue meTaiioB. Metanueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
noxyyeHus metauioB. [lonsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CmnaBsl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pasupl METAJIJIOB U CIJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

JlabopamopHvie onvimol:
O3HakomIIeHHE ¢ 00pa3liaMyi METaIOB U
CIUTABOB, UX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHSITh 3TU MOHSTHUS NIPU OMTUCAHUU
CBOWCTB BEILIECTB U MX ITPEBPALLECHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B UI3BMEHEHHUH CBOMCTB 3JICMECHTOB-
METAJIJIOB U X COEMHEHNUM C YUETOM
CTPOCHUS X aTOMOB.

XapaxkTepu3oBaTh CTPOSHHUE METAJJIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IITHE CTIOCOObI
MOJTYYEHUSI METAJIIOB.

OnuceIBaTh CIIocOOBI 3aIIUTH METAJVIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCTOJIb30BaHWU XUMHUYECKOM MOCY bl U
000py1OBaHUSI.

[Tpou3BOANTE BEIYUCICHUS

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

Hcnonb30Bath Mpu BHITIOJTHEHUT
y4eOHBIX 33JIaHUN TEKCThI yYeOHUKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIE, DJICKTPOXUMUUCCKUIN PsiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[IlenouHbIE METAIIIBI: TTOJIOKEHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
Y TUJPOKCHUJIBI HATPUS U KaJIUSL.
[IpriMeHeHuE MIETOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJblMK: noJyiokenue B [lepuoanueckon
CHCTEME XUMHUYECKUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHUE B npupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA MarHus 1
Kanelua. Baxxaeiimue coequHeHUs
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJTIOMUHUIN: TTOJI0KEHUE

B [lepronyeckol cucTeMe XUMUYECKUX

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ MX COCIMHEHUM B IPyIITIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJIOB U UX COSAUHEHUH (OKCHJIOB,
TUIAPOKCHUIOB, COJICH), CITOCOOBI UX
MOJIYYCHUS, IPUMCHCHHE W 3HAUCHHC

B TIPUPOJIE ¥ )KU3HU YETIOBEKA.
YcranaBnmBaTh NPUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHHE
BEII[ECTBa — CBOWCTBA — MPUMEHEHHE —
Ha TIpUMepax U3yuyaeMbIX BEIIECTB.
Pacno3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbIHs, aIIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHUJIOB M TUJPOKCHJIOB ATFOMUHUS U
IIUHKA.
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anemenToB .M. MeHneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3nYeCcKre U XUMUYECKUE CBOMCTBA
antoMuHug. AMQOTEepHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.
Keneso: nonoxenue B [lepunonnueckoit
CHUCTEME XUMHUYECKUX IJIIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUbl,
ruIpoKcuabl u comu xenesa (11) u xenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCUJIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
UCIIOJIb30BAHUE BUICOMATEPUATIOB)
HccnenoBanne cBOMCTB KECTKOU BOIEL.
[Iponecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO UCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:

[IpoBeneHre KaueCTBEHHBIX pPEaKIUi
Ha MOHBI (MarHusl, KaJlbIUs, aTlOMUHUSA,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CnenoBath npaBuiam 0€30MacHON
paboThI B JlabopaTopuu

IIPY UCIIOJI30BAaHUN XUMHYECKOU
NOCyibl U 000PYyIOBaHUS.

IIpou3BOAUTE BBIUKCICHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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1uHKa, sxenesa (II) u xenesa (111), meau
(I1), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
IIMHKA.

llpaxmuuecxue pabomut:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTpaHCHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3aj7a4 1o TeMe «Bakuenmme MeTajuisl U
X COCIUHCHUS.

Buviyucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Hroro o paznemny 20

Paznen 4. Xumusi 1 oOKpy:Kamias cpeaa

4.1

XuMus " 3
OKpY’Karomias cpea

BemecTBa 1 MaTtepuansl B IOBCEAHEBHOM
KU3HU YenoBeka. bezomacHoe
UCIIOJIb30BAHUE BEUIECTB U XUMHYECKUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XUMUYECKUX 0XKOTax U OTPABJICHHUSIX.
XHUMHUYECKOE 3arps3HEHNE OKPYKAOLIEH
cpenasl (mpeaesbHas JoMyCcTUMas

Xapaktepu3oBaTh POJIb XUMUU

B Pa3NUYHbBIX cepax AesTeTbHOCTH
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATD yCIOBUS O€30I1aCHOTO
WCIIOJIb30BaHUs BEIIECTB M XUMUYECKHUX

50



denepanbHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi yPOBEHD)

KOHIICHTpAITUs BemecTB. Poib Xumuu

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3ioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, TOJIUMEPHbIC
MaTepHralbl)

peakuuii B ObITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTa U JIp. HAa COCTOSTHUE
OKPYXaroUen CpeIbl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0IeM XUMHUYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BEICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHbBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68
I1O ITPOTPAMME
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